ABSTRACT. In the study of the competitiveness of the Wielkopolska region it is assumed that in modern times the foundation of a competitive advantage is a knowledge-based economy (KBE). The aim of the article is to analyse the competitiveness of the Wielkopolska region (voivodeship) in terms of KBE in comparison with the country's regional system. Four dimensions of the region's competitiveness are distinguished, representing factors of KBE development and effects of their operation in the economic sphere. With the help of principal components analysis, indices of the region's competitiveness are obtained.
Introduction
In the recent years, a subject of special interest to regional studies has been the competitiveness of regions. The marked animation in this fi eld of research has clearly been the effect of the new regional policy of the European Union with its top priority of enhancing the competitiveness of regions treated as a driving force of regional development.
The socio-economic region is the place where a competitive advantage is being formed in a globalising economy. It is assumed that the competitiveness of a region is a means (instrument) of attaining the general social goal of development, viz. an increase in regional income and wealth.
The aim of the present article is to analyse the competitiveness of the region (voivodeship) of Wielkopolska in terms of a knowledge-based economy as compared with the rest of the regional system of Poland 1 . A start is made by discussing the conception of the competitiveness of regions.
Competitiveness is a mechanism that determines the behaviour of enterprises in a market economy. This also refers to the economic development of states and regions. Hence, there has appeared a conception of the competitiveness of states and regions as embracing those market-determined properties of their economies that affect the level of their development.
While deriving from the conception of the competitiveness of states presented by Porter (1990) , that of the competitiveness of regions concerns different aspects of economic development, which stems from a different status of regions as territorial social subsystems of the state (Chojnicki & Czyż 2005: 16) .
In the literature on the subject, the competitiveness of a region is defi ned as follows: it is its ability to adjust to the changing economic, social and environmental challenges and tasks, as well as its ability to create new conditions (opportunities) of development that allow the region to keep or reinforce its position in the national or international system (Winiarski 1999: 9; Gaczek & Rykiel 2000: 113; Markowski 2005: 25; Ratajczak 2007: 840) 2 .
In the process of adjustment to change, one of such challenges for a region posed by the character of present-day socio-economic development is the emergence of a knowledge-based economy (KBE). What is considered the chief aspect of modernisation of the economy and enhancement of its competitiveness is an increase in the share of KBE in it.
The opinion increasingly gaining ground in the theory of regional development is that the traditional development factors -land and mineral resources, labour and capital -tend to give way to knowledge. The part of the economy that predominantly develops under the infl uence of science is known as KBE. 2 The notion of the competitiveness of regions as formulated by Gaczek and Rykiel (2000: 114) is often associated with the adaptation of regions, and more precisely with effective adaptation and adaptability. Effective adaptation is the adjustment of a region to changes in the socio-economic system that brings about certain social and economic effects and that can assume the form of adaptability, i.e. a permanent adaptive ability (Stryjakiewicz 1999: 38) . The difference between the adaptation and the competitiveness of the region, therefore, is that adaptation only means its ability to adapt to changes, while competitiveness presupposes a relative character of the adaptation, which can lead to an advantage of the region over other regions.
KBE can be given a narrower or a wider sense. In the former, the term refers to (1) high-tech manufacturing and services, i.e. sections of the economy employing the most advanced technologies in the production process, in particular information and communications technology (ICT), and (2) traditional industries manufacturing new and much improved products. In the wider sense, KBE is also seen as including educational, fi nancial, medical and administrative services modifi ed and performed within the framework of applied sciences (Chojnicki & Czyż 2006: 20) .
KBE development means changes in the character of the economy that embrace two parallel fi elds: (1) new branches of the economy producing ICT equipment and services, and (2) new technological applications in the traditional branches. A result is a rise in the demand for new ICT equipment and programmes that mould the structure of an information society. There is also a change in the organisational and institutional structures of the economy, especially of the commodity and fi nancial markets as well as the business environment (Woroniecki 2001) .
The character and pattern of KBE development in a region are determined by several factors. Chief among them are human and social capital, R&D and innovativeness, physical infrastructure, in particular in the form of information and communications technology, and institutional-organisational factors. KBE rests on research and development activity as well as innovations; they lead to the modernisation of the economy and an increase in productivity, which in turn governs the level of income generated. Human and social capital is both a source of innovative knowledge and a potential link transmitting it to the economy.
Accommodating the role of KBE in competitiveness offers a new insight into this concept as conceived by Porter's (2001) classical theories. The competitiveness of a region is seen in terms of KBE: it rests on the region's ability to create and employ factors that determine the appearance and development of KBE. Thus, factors of KBE development are interpreted as factors of the region's competitiveness (Huggins & Davies 2006: 1) . The region's competitiveness is considered not only with reference to potential factors of KBE development, but also in terms of their effi cient use that leads to certain benefi ts in economic and social activity, and those, in turn, to the region's advantage over other regions. As to the benefi ts, their extent is determined by an above-average level of production, productivity, exports, investment, and regional income.
As follows from the above, a high share of KBE in the economy of a region is regarded as the principal and effective source of the region's competitiveness.
Empirical analysis of a region's competitiveness
The aim of the empirical analysis of the competitiveness of regions in Poland, in particular of the Wielkopolska region, was to fi nd how far KBE contributed to their competitiveness.
In empirical research on competitiveness, one has fi rst to identify those economic and social characteristics of a region that decide about its advantage over other regions and determine its competitiveness. The choice of those characteristics (variables) and the identifi cation of their groupings, henceforth called dimensions, rests on the perception of competitiveness in terms of factors of competitiveness and the advantages they bring the region (Gardiner et al., 2004 (Gardiner et al., : 1048 .
The chief factors determining the competitiveness of a region perceived in terms of KBE are human and social capital as well as the capital of applied knowledge. Treated as equivalents of factors of KBE development, they constitute the fi rst and second dimensions of the competitiveness of the region.
The third dimension describes physical infrastructure endowment and the new economy associated with the state of KBE in the region, and is treated as a dimension representing the third factor of the region's competitiveness. It is argued that the share KBE has reached in the economy of the region has a signifi cant infl uence on its competitiveness. This effect is not restricted to an increase in productivity brought about by KBE-related activity; it also gives other sectors of the regional economy new growth impulses.
The fourth dimension of the region's competitiveness is that of economic advantages associated with competitiveness and measured by employment, productivity of labour, exports, foreign investment, and regional income (Klasik 2003 : 63-64, Kitson et al. 2004 : 995, Biniecki & Frenkiel 2005 .
In the next step of the research procedure, four variable groupings corresponding to the four dimensions of competitiveness undergo a reduction with the help of principal components analysis (Maćkiewicz & Ratajczak 1993; Ratajczak 2008) . It involves a mathematical transformation of the empirical variables to identify components, or meta-variables. Those components are derived from each of the individual variable groupings that constitute the four dimensions of the region's competitiveness (designated A, B, C and D), and from an analysis of the variables in a multidimensional (three-and four-dimensional) approach (A+B+C and A+B+C+D).
The values of the components of the individual dimensions are partial indices of the competitiveness of regions, while the values of the components obtained in the multidimensional approach are synthetic indices. As a result, differences in the level of the competitiveness of regions are determined on the scales of values of partial and synthetic indices of competitiveness.
Competitiveness of the Polish regions
An analysis of the competitiveness of Wielkopolska is preceded by a ranking of all the regions (voivodeships) of Poland for competitiveness.
The research procedure starts with regional data containing the values of 48 socio-economic variables for the 16 regions (voivodeships) A separate principal components analysis based on a correlation matrix is carried out for each of the four groups of variables 4 . Out of the principal components only the fi rst, V 1 , is chosen as one accounting for the highest proportion of the total variance of the original variables. In the groups of variables, the fi rst components account for: V 1A -42%, V 1B -60%, V 1C -47%, and V 1D -47% of the total variance.
The component is a meta-variable associated with a specifi ed dimension of competitiveness; it is its index. As an index of a dimension of competitiveness, the component only refers to a specifi ed facet of this dimension, i.e. it displays signifi cant correlations with only a few variables of this dimension ( Table 2 ). The interpretation of the components, i.e. indices of the individual dimensions of a region's competitiveness, looks as follows: component V 1A -human and social capital, in terms of universality of higher education and activity of the regional community; component V 1B -the capital of applied knowledge, in terms of research and development activity; component V 1C -infrastructure endowment and the new economy, in terms of the knowledge-based economy; and component V 1D -economic performance, in terms of regional income, productivity of labour, exports, and foreign capital. In the further research procedure, the components of the individual dimensions of competitiveness (A -D) are called partial indices, with each referring to one of the four dimensions of competitiveness.
In turn, synthetic indices of competitiveness are determined on the basis of: (1) the principal components analysis of 36 variables describing the three dimensions of competitiveness corresponding to factors constituting the competitive potential of the 16 regions in terms of KBE; the fi rst component, V 1(ABC) , accounts for 44% of the total variance of variables; and (2) the principal components analysis of the entire set of 48 variables describing the competitiveness of the 16 regions in the four dimensions; here the fi rst component, V 1(ABCD) , accounts for 43% of the total variance. Components V 1(ABC) and V 1(ABCD) have a specifi c internal structure: they 'contain' all the signifi cant empirical variables 'building' the components that are partial indices (Table 2 ). In the case of component V 1(ABC) , this 'input' embraces 21 variables, and in the case of component V 1(ABCD) , 27 variables (Table 2 ). Therefore components V 1(ABC) and V 1(ABCD) can be treated as synthetic indices of the competitiveness of regions.
The values of the components (w 1 ) calculated for the 16 regions as the values of the partial indices and the synthetic indices provide a basis for a classifi cation of the regions on the scale of competitiveness (Table 3) .
'Being competitive' is taken as determined by the criterion of above-average values of the synthetic indices and at least three out of the four partial indices of competitiveness 5 . By this criterion, the class of competitive regions includes seven voivodeships: Mazovia, Lower Silesia, Pomerania, Silesia, Małopolska, Wielkopolska, and Łódź; the remaining regions are eliminated from further analysis as noncompetitive. Worth noting is the fact that only regions with large urban agglomerations belong to the class (Table 4) .
The seven regions distinguished display wide differences in their levels of competitiveness.
On the scale of the synthetic index of threedimensional competitiveness, or the index of the competitive potential of regions (formed by the competitiveness factors), the clearly predominating region is Mazovia (Table 4) : its w 1(ABC) index is three times that of the region coming second. Lower Silesia and Pomerania, second and third respectively, show relatively high w 1(ABC) fi gures in comparison with the remaining four regions. In Małopolska and Silesia, which come fourth and fi fth, the index values are similar but low, while Łódź and Wielkopolska, sixth and seventh, have the lowest w 1(ABC) indices.
The ordering of the regions on the scale of the second synthetic index, of four-dimensional competitiveness, w 1(ABCD) , which additionally accommodates the dimension of economic per- formance, looks as follows (Tables 4). The positions of Mazovia, Lower Silesia and Pomerania do not change, while the remaining regions move one position up or down the scale: Małopolska from 4th to 5th, Łódź from 6th to 7th, Silesia from 5th to 4th, and Wielkopolska from 7th to 6th. A change in the position of a region on the scale of the w 1(ABCD) index from its position on the w 1(ABC) scale is indicative of the character of the relationship between its competitive potential in terms of KBE and its economic performance seen in the analysis as the effects of competitiveness.
To elucidate those relations, a statistical dependence was calculated for the seven regions between the competitiveness factors (competitive potential) and economic performance using the multiple regression method. A regression model with three independent variables was formulated: where: w 1D,j = a partial index of economic performance w 1D in region j, j = 1, 2, 3, ..., 7.
As a result of the estimation of the model parameters using the stepwise regression method, the following equation was obtained: w 1D,j = 0.1465 + 0.7851 w 1A,j , R 2 =66% signifi cant at α = 0.0260, which means that economic performance displays a statistically signifi cant relation with only one of the factors of competitiveness, viz. human and social capital (w 1A ). On the basis of the estimated equation, the following can be established.
(1) There is a proportional relationship between human and social capital as a competitiveness factor and the economic performance of the regions of Mazovia and Pomerania: the higher the human and social capital, the more pronounced the economic effect.
(2) Regional deviations from this dependence are determined by residuals from regression (Table 5). Signifi cant negative residual values are displayed by regions that have a relatively low level of economic performance in relation to their human and social capital. Those are Małopolska and Łódź, which do not make full use of the possibilities that human and social capital can offer in the process of development. In turn, a relative 'surplus' of the effects (positive residuals) over human and social capital is characteristic of Wielkopolska, Lower Silesia and Silesia. Those regions show a higher level of economic effects of their competitiveness than would follow from its link with KBE as represented by human and social capital. This can also be due to the fact that only some of the economic effects accommodated in the model can be qualifi ed as produced by KBE-related competitiveness.
The distribution of the regional residuals from regression calls for the introduction into the regression equation of further factors producing economic effects. This, however, needs a continued modelling of the dependence.
Competitiveness of the Wielkopolska region
The level of the competitiveness of Wielkopolska is characterised in comparison with the remaining six regions of Poland put into the class of competitive regions (Fig. 1) .
Wielkopolska has a low, sixth position in the regional ranking by four-dimensional competitiveness (Table 4 ). This is due to its relatively low competitive potential, which includes three factors: human and social capital, the capital of applied knowledge, as well as infrastructure endowment and the new economy.
The elements of human and social capital that clearly differentiate the regions are: (a) universality of higher education, which embraces the following variables: population with higher education (variable 3), students (4), employment of university graduates (5), and lifelong learning (6); and (b) social and economic activity, with its three variables: non-governmental social organisations (8) , investment outlays in communes (9), and EU assistance funds (10) ( Table 2 ). The index of human and social capital for Wielkopolska (0.08) is much lower than in the region with the highest value of this index, viz. Mazovia (2.97) (Table 4 ) and only gives Wielkopolska sixth place, before Silesia. In the light of the statistical data, this dimension of competitiveness of the Wielkopolska region looks as follows (Table 6 ). The proportion of the population with higher education equals 9.3% and the number of students per 10,000 population -532, as against 13.8% and 695, respectively, for Mazovia, and 10.1% and 626 for Małopolska 6 . Wielkopolska displays a relatively low level of engagement of its population in lifelong learning and low investment activity of its communes. An element of the capital of applied knowledge that signifi cantly affects the index of this dimension of competitiveness is research and development activity. On the scale of such a signifi cant element of this type of capital as the R&D-led practical implementation of knowledge, Wielkopolska occupies the last position in the class of the seven competitive regions. The Wielkopolska index of the capital of applied knowledge amounts to 0.14, one-twentieth of the Mazovia fi gure (fi rst position, 2.92) and much lower than the Małopolska one (second position, 1.32; Table 4 ). The lowest proportion of human resources in science and technology in the total population, at 17.7%, shows Wielkopolska to make poor use of its scientifi c potential, academic base and skilled personnel in R&D, while earmarking relatively modest outlays for R&D, especially when compared with Mazovia and Małopolska (Table 6) .
A signifi cant element of the dimension of competitiveness in the form of infrastructure endowment and the new economy is KBE (variables 25, 27-31, and 33-35 : employment in high-tech manufacturing and knowledge-intensive serv- ices, big KBE enterprises). In Wielkopolska the index of the dimension of infrastructure endowment and the new economy assumes a very low value which gives the region sixth, or last but one, place (before the Łódź region) (Table 4) . This low value is due not only to Wielkopolska's lowest proportion of employment in KBE in the class of the seven regions (28.9%), but also to the region's branch structure of KBE and a small number of big KBE enterprises 7 (Table 6) with the other regions, and a relatively low contribution of knowledge-intensive services, including high-tech services. In 2008 there were 11 big KBE enterprises (according to the 500 List) in Wielkopolska, which gave the region 4th position (behind Mazovia with 88 fi rms, Lower Silesia with 23, and Silesia with 17) (Table 6 ). They accounted for a mere 25% of all the big fi rms located in the region. Ten KBE enterprises represented medium high-tech industries: the chemical industry, electrical machine and equipment building, mechanical machine and equipment building, and the motor vehicle industry (Table 7) . The region had only one big service fi rm classed as KBE. There were no big fi rms offering high-tech services, including information services 8 . Seven KBE fi rms located in Wielkopolska were foreign-owned, with three of them belonging to those most valuable in Poland (GlaxoSmithKline Pharmaceuticals, Volkswagen, and Philips Lighting Poland, estimated at more than 1.5 billion zlotys). Volkswagen, Philips Lighting Poland, GlaxoSmithKline Pharmaceuticals, and Man Bus -Tarnowo Podgórne represented the biggest exporters in Poland (with the share of exports in their sales amounting to 86%, 88%, 64%, and 100%, respectively). The productivity of big KBE fi rms in Wielkopolska was high when compared with the average for big KBE fi rms in Poland, and amounted to 150% (as against 92% in Mazovia and 120% in Silesia).
Wielkopolska stands relatively high on the scale of the index of the fourth dimension of competitiveness, viz. economic performance. The region occupies third place after Mazovia and Lower Silesia. It is worth remembering that on the scale of factors of competitiveness Wielkopolska only ranks sixth or seventh, viz. the last in the class of the seven regions (Table 4 ).
The index of economic advantages generated by a region's factors of competitiveness is made up of the following variables: per capita income, productivity of labour, exports, and foreign capital (variables 37, 39, and 43-46) . In Wielkopolska, per capita income amounted to 29,000 zlotys (2006) and was close to that in Silesia and Lower Silesia, and lower only than the Mazovia fi gure (Table 6 ). In terms of the productivity of labour, Wielkopolska occupies only fi fth place in the class of the seven regions (with gross value added per employee of 68,000 zlotys). In terms of exports per person (3,28,000 euro), it occupies the same position as Mazovia, Pomerania and Silesia, but lower than Lower Silesia and higher than the regions of Łódź and Małopolska. As to exports to EU per person, it comes third, after Lower Silesia and Silesia. The level of foreign capital per 10,000 population (3,400,000 zlotys) gives Wielkopolska third place (behind Mazovia and Lower Silesia), and its 16 companies with foreign capital participation per 10,000 population, fourth place (behind Mazovia, Lower Silesia and Pomerania).
Thus, what we have in Wielkopolska is a situation in which the low competitive potential of the region in terms of KBE co-occurs with relatively high economic performance that it enjoys 9 .
Final remarks
When assessing the cognitive value of the presented diagnosis of the competitiveness of the Wielkopolska region, the following methodological and empirical issues should be taken into account.
(1) The model of a region's competitiveness employed in the paper rests on the assumption that today it is KBE that provides a basis for the region's competitive advantage. However, Poland has a poorly developed knowledge-based economy. The chief region of KBE development in Poland is Mazovia. In the remaining regions with urban agglomerations, including Wielkopolska, the share of KBE in their economies is low.
(2) In the empirically concretised model of competitiveness of Wielkopolska, economic advantages treated as effects of the competitiveness turned out to be higher than implied by the region's position on the scale of KBE-derived competitive potential. This can be explained as follows. The level of regional income -the basic effect of competitiveness -is not solely determined by KBE. It is also generated by enterprises of the traditional sectors that predominate in the Wielkopolska economy. The relatively high level of effects of competitiveness in relation to the competitiveness base in the form of KBE means that KBE makes a small contribution to the competitiveness of the Wielkopolska region.
(3) The structure of the region's economy as a condition determining its competitiveness should be understood as a subsystem of production and services which includes new or restructured enterprises, or those that supplement it and fi ll in gaps in its economic activity, or that give it new growth impulses (Chojnicki & Czyż 2005: 14) . Those new impulses are generated primarily by KBE enterprises that introduce new, advanced technologies into it. Thus, a measure of an increase in the region's competitive position is the emergence in it of new structural KBE-related systems that guarantee the region steady development (Klamut & Passella 1999: 60) . Is this the path of change in the economic structure that is characteristic of the Wielkopolska region?
Wielkopolska as a region with a relatively high per capita income has a considerable share of services and industry in its economic structure: services account for 60%, and industry for 32% of gross regional income generated (in 2006). However, predominant in both industry and services are the traditional branches of low innovativeness employing medium-skilled personnel. Wielkopolska industry largely manufactures "non-modern products" (Chmielewski et al. 2001: 94-96) 10 . A weak side of the Wielkopolska economy is its low advancement as expressed by the small share of fi rms representing very high technology. In innovative activity the emphasis is put primarily on modernisation of the technological backup. While Wielkopolska stands out for its well-developed business environment and services, its networks of co-operation between the economy and the regional R&D institutions are poorly developed (Dominiak 2006: 150) . The carriers of innovation are big enterprises, while the role of small and medium-sized fi rms is insignifi cant. Even with the large contribution of foreign capital to the re-gion's economy, foreign enterprises are of little importance as sources of innovation diffusion because the technological gap hinders the formation of local co-operation networks 11 . (4) The Wielkopolska region displays low modern-type competitiveness owing to the insuffi cient advancement of its economy (Wojtasiewicz 2004: 55) . To meet new challenges in the process of formation of its competitiveness, an important direction of change in the regional economy is the transformation of its structure through KBE development. The factors determining KBE development in the region should be an increase in innovativeness as a result of a more rational operation of the Regional Innovation System, and the establishment of an intra-regional, network--like type of organisation of its economic activity in the form of clusters.
(5) Finally, it should be observed that the position of Wielkopolska in the national ranking of competitiveness was established with the help of a model ignoring the traditional factors of competitiveness characteristic of the region (Wojtasiewicz 2004: 54) . Among them is the geographical location of the region. Another weakness of the analysis is the absence of a broader treatment of the properties of social capital (in the sense of norms or values of interpersonal relations that make co-operation possible), which is an important factor contributing to the competitiveness of the Wielkopolska region. The reason for the omission is diffi culties with measurement and a gap in the regional statistical bases.
